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ABSTRACT: 

PURPOSE: To selectively remove a metal oxide film by a method wherein the steam of 
anhydrous sulfuric acid is supplied to the surface of a substrate and the metal oxide film 
which has been applied to the surface of the substrate so as to be thin film-shaped is reacted 
with the anhydrous sulfuric acid. 

CONSTITUTION: The steam of anhydrous sulfuric acid is introduced into a chamber 10 
through a steam pipe 20 by means of an inert carrier gas from a steam supply device 18. The 
steam of the anhydrous sulfuric acid is supplied to the surface of a wafer which is provided 
with a metal electrode interconnection. By this treatment, an aluminum spontaneous oxide film 
with which the surface of a metal layer forming the metal electrode interconnection on the 
wafer, e,g. an aluminum layer, has been covered is corroded by the anhydrous sulfuric acid; 
aluminum sulfate is produced by a direct reaction at this time. Thereby, only the aluminum 
spontaneous oxide film on the surface can be corroded. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The washing approach on the front face of a substrate which consists of the process which the 
steam of a sulfuric anhydride supplies [ process ] on the surface of a substrate, makes the metallic oxide 
and the sulfuric anhydride put on the substrate front face in the shape of a thin film react, and makes a 
sulfate generate, a process which supplies pure water to the front face of a substrate, make dissolve the 
sulfate adhering to a substrate front face, and remove from a substrate front face, and a process which 
dry the front face of the substrate after dissolution removal of the sulfate was carried out. 
[Claim 2] The washing approach on the front face of a substrate according to claim 1 of performing said 
desiccation process at least in an inert gas ambient atmosphere. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the washing approach on the front face of a substrate of 
removing the metal natural oxidation film formed in the front face of the metal layer on a substrate from 
on a substrate, in production processes, such as a semiconductor device and an electron device. 
[0002] 

[Description of the Prior Art] In a semiconductor device or an electron device, the contact part with the 
electrode, the semiconductor device body, or other electrode wiring which transmit or take out the 
electrical signal from a component was called the contact section, and they are electrically connected 
through the contact hole and through hole which were formed in the insulator layer on a substrate. The 
ohmic nature from which the current-voltage characteristic serves as linear relation, low contact 
resistance, interface stability, good adhesion, etc. are required of this contact section. By the way, in the 
production process of a semiconductor device or an electron device, the natural oxidation film is easily 
formed into air, and it grows up to be the front face of the metal layer formed on the substrate. For 
example, the report that the saturation thickness of the natural oxidation film of the aluminum in a room 
temperature is 3nm is made. 

[0003] Many above-mentioned demands are no longer filled except that the contact resistance in a 
device will increase, if the surface of metal of a semiconductor device, lower layer electrode wiring or a 
through hole, or a contact hole remains covered with the natural oxidation film. Furthermore, if the 
natural oxidation film is formed in the front face of a metal layer in the manufacture process of a 
semiconductor device or an electron device, a metaled etching reaction will be checked and it will 
become the cause of ununiformity processing. Therefore, in each phase of the production process of a 
semiconductor device or an electron device, if the natural oxidation film is formed in the front face of a 
metal layer, it is necessary to remove it completely from a metal layer front face. Conventionally, the 
metal natural oxidation film formed in the front face of a metal layer was removed by dry washing using 
corrosive gas. 
[0004] 

[Problem(s) to be Solved by the Invention] However, removal of the silicon natural oxidation film 
formed in the silicon layer front face fluoric acid system liquid and its steam — easy -- being removable 
(reference, such as a****** No. 502930 [ 62 to ] official report) — Removal of the metal natural 
oxidation film formed in the metal layer front face is very difficult. Control of a process is difficult, and 
the above-mentioned approach dry washing removes the metal natural oxidation film cannot remove 
only the natural oxidation film alternatively, either, and is expensive, and has a trouble of adsorption of 
the reaction component molecule to a damage [ of a substrate ] and substrate top etc. [ of processing 
cost ] Thus, the present condition is having not yet found the effective method of removing the metal 
natural oxidation film from a metal layer front face. 

[0005] This invention is made in view of the above situations, it can remove alternatively the metal 
natural oxidation film formed in the front face of a metal layer, without making it corrode to a metal 
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layer, and aims at offering the washing approach on the front face of a substrate that neither the impurity 

to a substrate top nor adhesion of a resultant takes place. 

[0006] 

[Means for Solving the Problem] Use a sulfuric anhydride as a caustic agent, supply the steam of that 
sulfuric anhydride on the surface of a substrate, the metallic oxide and sulfuric anhydride which were 
put on the substrate front face in the shape of a thin film are made to react, and it was made to make a 
sulfate generate in this invention. Then, pure water is supplied on the surface of a substrate, and the 
sulfate adhering to a substrate front face is dissolved, and it removes from a substrate front face, and was 
made to dry a substrate front face after that. As for the above each process, especially desiccation 
process, it is desirable that it is made to carry out in an inert gas ambient atmosphere, and it is desirable 
to use the pure water which does not have dissolved oxygen ******** rare **** as pure water supplied 
to a substrate front face. 

[0007] Here, when the sulfuric acid with which the front face of a metal layer contained water in the 
substrate covered with the metal oxide film is contacted, it will be corroded by the sulfuric acid to the 
metal layer not only a surface metal oxide film but under it. On the other hand, by the approach of this 
invention, since he is trying to supply the steam of a sulfuric anhydride on the surface of a substrate, a 
surface metallic oxide and a surface sulfuric anhydride react, only a metal oxide film is corroded, and 
the metal layer under it is not corroded. Moreover, a substrate does not receive a damage. And when a 
metallic oxide (M203) and a sulfuric anhydride (S03) react directly, as shown in ** 1, a sulfate (M2 
(S04) 3) generates. 
[0008] 
[Formula 1] 

M 2 0 3 4- 3S0 3 — > Ma(S0<) 3 

[0009] By the sulfate generated by the reaction of a metallic oxide and a sulfuric anhydride being easy to 
dissolve in water, and supplying pure water to a substrate front face, it dissolves into pure water, a 
sulfate is removed from on a substrate, and impurities, such as the organic substance, are also flushed 
from a substrate front face with pure water. At this time, the pure water which does not have dissolved 
oxygen ******** ra re **** is used, and a fear of the reconstititution of the metal oxide film being again 
carried out for the front face of the metal layer from which the metal oxide film was removed when it 
was made to perform desiccation processing on the front face of a substrate within the inert gas ambient 
atmosphere to a metal layer front face in response to the oxidation disappears. 
[0010] 

[Example] Hereafter, the suitable example of this invention is explained. 

[001 1] Drawing 1 is the outline sectional view showing one example of the configuration of the washing 
station used for enforcing the substrate surface washing approach concerning this invention. This 
washing station arranges the rotation support table 16 which lays a wafer in a top face and rotates in a 
horizontal plane in the chamber 10 which has the wafer taking-out inlet port 12 in which the closing 
motion shutter 14 was arranged, and is constituted. While free passage connection of the steamy feeder 
18 of a sulfuric anhydride is made through the steam line 20, free passage connection of the nitrogen 
source of supply is made through gas piping 22 at the chamber 10. Moreover, the pure-water jet pipe 24 
with which the injection tip was turned in the direction of the top face of the rotation support table 16 
inside a chamber 10 is arranged by the chamber 10, and passage connection of the pure-water source of 
supply is made through water supply piping 26 at the pure-water jet pipe 24. Moreover, the effluent and 
the exhaust port 28 are formed in the pars basilaris ossis occipitalis of a chamber 10. 
[0012] The equipment shown in drawing 1 is used, and as it is the following, washing processing on the 
front face of a substrate is performed. First, a substrate, for example, a wafer with metal electrode 
wiring, is carried in into a chamber 10 through the wafer taking-out inlet port 12, and the wafer taking- 
out inlet port 12 is blockaded with the closing motion shutter 14 after that. And inert gas, for example, 
nitrogen gas, is sent in through gas piping 22 from a nitrogen source of supply into a chamber 10, and 
feeding nitrogen gas is continued into a chamber 10 until a series of washing processings are completed, 
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and the inside of a chamber 10 is henceforth maintained at the inert gas ambient atmosphere in which 
oxygen does not exist. A steam line 20 is introduced for the steam of a sulfuric anhydride into the 
through chamber 10 with inactive carrier gas (nitrogen gas) from the steamy feeder 18 in this condition, 
and the steam of a sulfuric anhydride is supplied to the front face of a wafer with metal electrode wiring. 
The aluminum natural oxidation film (aluminum 203) which has covered with this processing the front 
face of the metal layer which forms metal electrode wiring on a wafer, for example, an aluminum layer, 
is corroded by the sulfuric anhydride, and as the direct reaction at that time shows to ** 2, an aluminum 
sulfate (aluminum2(S04) 3) generates. 
[0013] 
[Formula 2] 

Ala0s + 3S0 3 — > Al 2 (504) 3 

[0014] In this case, generally, only the surface aluminum natural oxidation film is corroded and 
aluminum is not corroded to the aluminum layer under it (electrode wiring) so that it may be found also 
from being selected as a corrosion preventive to a sulfuric anhydride. 

[0015] Next, the pure water which does not have through dissolved oxygen ******** ra re **** in water 
supply piping 26 is supplied to a chamber 10 from a pure-water source of supply, and pure water is 
sprayed on the front face of the wafer by which installation immobilization is carried out on the rotation 
support table 16 from the pure-water jet pipe 24. An aluminum sulfate is removed from on a wafer 
together with the water which dissolves an aluminum sulfate into pure water (the solubility of the 
aluminum sulfate to water is 107.4g/100g), and flows down from a wafer front face by this processing. 
Moreover, the organic substance adhering to a wafer front face etc. is flushed at this time. And waste 
fluid is discharged out of a chamber 10 together with nitrogen gas from an effluent and an exhaust port 
28. 

[0016] After drying a wafer front face under nitrogen-gas-atmosphere mind and completing desiccation 
processing finally, continuing supplying nitrogen gas into a chamber 10, a wafer is taken out from a 
chamber 10 and a wafer is transported to a next processing room, for example, a metal membrane 
formation room, or a next etching processing room. 

[0017] Drawing 2 is drawing for explaining the process in which the metal natural oxidation film is 
removed with the application of the substrate surface washing approach concerning this invention. 
Covering formation of the metal layer 32, for example, the aluminum layer, is carried out on the front 
face of an insulating layer 30, the aluminum natural oxidation film 34 is formed in the front face of the 
aluminum layer 32, and (a) of drawing 2 shows the condition that covering formation of the insulator 
layer 36 which has a through hole 38 on the aluminum layer 32 by which the front face was covered 
with the aluminum natural oxidation film 34 is carried out. If the metal layer of a two-layer eye is 
formed in the front face of an insulator layer 36, and a through hole 38 with the condition which showed 
in (a) of this drawing 2 , since it will produce un-arranging [ which it is called increase of contact 
resistance etc. ], the part corresponding to the formation part of a through hole 38 of the aluminum 
natural oxidation film 34 is removed using the approach concerning this above-mentioned invention. 
Thereby, as shown in (b) of drawing 2 , the front face of the aluminum layer 32 which the aluminum 
natural oxidation film is removed by the pars basilaris ossis occipitalis of the through hole 38 of an 
insulator layer 36, and adhesion of impurities, such as the organic substance, does not have in it, either is 
exposed. After changing into this condition, as shown in (c) of drawing 2 , the substrate to which the 
layer [ 1st ] aluminum layer 32 and the aluminum layer 40 of a two-layer eye were directly connected 
through the through hole 38 is obtained by forming the aluminum layer 40 of a two-layer eye on an 
insulator layer 36. 

[0018] moreover, although not illustrated, in carrying out etching processing of the metal layer by which 
covering formation was carried out on the surface of the insulating substrate, for example, the aluminum 
layer The aluminum natural oxidation film formed in the front face of the part which is not covered with 
the resist film of the aluminum layer covered with the resist film of a necessary pattern What is 
necessary is to etch the part which is not covered with the resist film of an aluminum layer after 
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removing using the approach concerning this above-mentioned invention, and just to make the resist 
film exfoliate from on an aluminum layer after etching. Thus, after removing the natural oxidation film, 
by carrying out etching processing of the aluminum layer, etching processing can be carried out to 
homogeneity. Moreover, after exfoliating the resist film from on an aluminum layer, the aluminum 
natural oxidation film which remains into the part covered with the resist film of the front face of an 
aluminum layer is removed using the approach of starting this invention again. Some flow charts of the 
device production process which used the approach concerning this invention for drawing 3 are shown. 
[0019] 

[Effect of the Invention] Since it is constituted and this invention acts as explained above, if the front 
face of a substrate is washed by the approach concerning this invention Only the metal natural oxidation 
film formed in the front face, without making a metal layer corrode is removed alternatively. This 
invention can greatly contribute to upgrading of a semiconductor device or an electron device, without 
there being no adhesion of impurities, such as the organic substance, and a resultant, and being able to 
obtain the pure metal layer front face which is not covered with the metal natural oxidation film, and a 
substrate receiving a damage, in case it is washing. 
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JPO and NCIPI are not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the washing approach on the front face of a substrate of 
removing the metal natural oxidation film formed in the front face of the metal layer on a substrate from 
on a substrate, in production processes, such as a semiconductor device and an electron device. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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PRIOR ART 

[Description of the Prior Art] In a semiconductor device or an electron device, the contact part with the 
electrode, the semiconductor device body, or other electrode wiring which transmit or take out the 
electrical signal from a component was called the contact section, and they are electrically connected 
through the contact hole and through hole which were formed in the insulator layer on a substrate. The 
ohmic nature from which the current-voltage characteristic serves as linear relation, low contact 
resistance, interface stability, good adhesion, etc. are required of this contact section. By the way, in the 
production process of a semiconductor device or an electron device, the natural oxidation film is easily 
formed into air, and it grows up to be the front face of the metal layer formed on the substrate. For 
example, the report that the saturation thickness of the natural oxidation film of the aluminum in a room 
temperature is 3nm is made. 

[0003] Many above-mentioned demands are no longer filled except that the contact resistance in a 
device will increase, if the surface of metal of a semiconductor device, lower layer electrode wiring or a 
through hole, or a contact hole remains covered with the natural oxidation film. Furthermore, if the 
natural oxidation film is formed in the front face of a metal layer in the manufacture process of a 
semiconductor device or an electron device, a metaled etching reaction will be checked and it will 
become the cause of ununiformity processing. Therefore, in each phase of the production process of a 
semiconductor device or an electron device, if the natural oxidation film is formed in the front face of a 
metal layer, it is necessary to remove it completely from a metal layer front face. Conventionally, the 
metal natural oxidation film formed in the front face of a metal layer was removed by dry washing using 
corrosive gas. 
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2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EFFECT OF THE INVENTION 



[Effect of the Invention] Since it is constituted and this invention acts as explained above, if the front 
face of a substrate is washed by the approach concerning this invention Only the metal natural oxidation 
film formed in the front face, without making a metal layer corrode is removed alternatively. This 
invention can greatly contribute to upgrading of a semiconductor device or an electron device, without 
there being no adhesion of impurities, such as the organic substance, and a resultant, and being able to 
obtain the pure metal layer front face which is not covered with the metal natural oxidation film, and a 
substrate receiving a damage, in case it is washing. 



......... ...... .................... ....^^^^^ 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, removal of the silicon natural oxidation film 
formed in the silicon layer front face fluoric acid system liquid and its steam - easy » being removable 
(reference, such as a ****** No. 502930 [ 62 to ] official report) - Removal of the metal natural 
oxidation film formed in the metal layer front face is very difficult. Control of a process is difficult, and 
the above-mentioned approach dry washing removes the metal natural oxidation film cannot remove 
only the natural oxidation film alternatively, either, and is expensive, and has a trouble of adsorption of 
the reaction component molecule to a damage [ of a substrate ] and substrate top etc. [ of processing 
cost ] Thus, the present condition is having not yet found the effective method of removing the metal 
natural oxidation film from a metal layer front face. 

[0005] This invention is made in view of the above situations, it can remove alternatively the metal 
natural oxidation film formed in the front face of a metal layer, without making it corrode to a metal 
layer, and aims at offering the washing approach on the front face of a substrate that neither the impurity 
to a substrate top nor adhesion of a resultant takes place. 
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MEANS 

[Means for Solving the Problem] Use a sulfuric anhydride as a caustic agent, supply the steam of that 
sulfuric anhydride on the surface of a substrate, the metallic oxide and sulfuric anhydride which were 
put on the substrate front face in the shape of a thin film are made to react, and it was made to make a 
sulfate generate in this invention. Then, pure water is supplied on the surface of a substrate, and the 
sulfate adhering to a substrate front face is dissolved, and it removes from a substrate front face, and was 
made to dry a substrate front face after that. As for the above each process, especially desiccation 
process, it is desirable that it is made to carry out in an inert gas ambient atmosphere, and it is desirable 
to use the pure water which does not have dissolved oxygen ******** ra re **** as pure water supplied 
to a substrate front face. 

[0007] Here, when the sulfuric acid with which the front face of a metal layer contained water in the 
substrate covered with the metal oxide film is contacted, it will be corroded by the sulfuric acid to the 
metal layer not only a surface metal oxide film but under it. On the other hand, by the approach of this 
invention, since he is trying to supply the steam of a sulfuric anhydride on the surface of a substrate, a 
surface metallic oxide and a surface sulfuric anhydride react, only a metal oxide film is corroded, and 
the metal layer under it is not corroded. Moreover, a substrate does not receive a damage. And when a 
metallic oxide (M203) and a sulfuric anhydride (S03) react directly, as shown in ** 1, a sulfate (M2 
(S04) 3) generates. 
[0008] 
[Formula 1] 

M 2 0 3 4- 3S0 3 — > M 2 ($0<)3 

[0009] By the sulfate generated by the reaction of a metallic oxide and a sulfuric anhydride being easy to 
dissolve in water, and supplying pure water to a substrate front face, it dissolves into pure water, a 
sulfate is removed from on a substrate, and impurities, such as the organic substance, are also flushed 
from a substrate front face with pure water. At this time, the pure water which does not have dissolved 
oxygen ******** ra re **** is used, and a fear of the reconstititution of the metal oxide film being again 
carried out for the front face of the metal layer from which the metal oxide film was removed when it 
was made to perform desiccation processing on the front face of a substrate within the inert gas ambient 
atmosphere to a metal layer front face in response to the oxidation disappears. 
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EXAMPLE 



[Example] Hereafter, the suitable example of this invention is explained. 

[001 1] Drawing 1 is the outline sectional view showing one example of the configuration of the washing 
station used for enforcing the substrate surface washing approach concerning this invention. This 
washing station arranges the rotation support table 16 which lays a wafer in a top face and rotates in a 
horizontal plane in the chamber 10 which has the wafer taking-out inlet port 12 in which the closing 
motion shutter 14 was arranged, and is constituted. While free passage connection of the steamy feeder 
18 of a sulfuric anhydride is made through the steam line 20, free passage connection of the nitrogen 
source of supply is made through gas piping 22 at the chamber 10. Moreover, the pure-water jet pipe 24 
with which the injection tip was turned in the direction of the top face of the rotation support table 16 
inside a chamber 10 is arranged by the chamber 10, and passage connection of the pure-water source of 
supply is made through water supply piping 26 at the pure-water jet pipe 24. Moreover, the effluent and 
the exhaust port 28 are formed in the pars basilaris ossis occipitalis of a chamber 10. 
[0012] The equipment shown in drawing 1 is used, and as it is the following, washing processing on the 
front face of a substrate is performed. First, a substrate, for example, a wafer with metal electrode 
wiring, is carried in into a chamber 10 through the wafer taking-out inlet port 12, and the wafer taking- 
out inlet port 12 is blockaded with the closing motion shutter 14 after that. And inert gas, for example, 
nitrogen gas, is sent in through gas piping 22 from a nitrogen source of supply into a chamber 10, and 
feeding nitrogen gas is continued into a chamber 10 until a series of washing processings are completed, 
and the inside of a chamber 10 is henceforth maintained at the inert gas ambient atmosphere in which 
oxygen does not exist. A steam line 20 is introduced for the steam of a sulfuric anhydride into the 
through chamber 10 with inactive carrier gas (nitrogen gas) from the steamy feeder 18 in this condition, 
and the steam of a sulfuric anhydride is supplied to the front face of a wafer with metal electrode wiring. 
The aluminum natural oxidation film (aluminum 203) which has covered with this processing the front 
face of the metal layer which forms metal electrode wiring on a wafer, for example, an aluminum layer, 
is corroded by the sulfuric anhydride, and as the direct reaction at that time shows to ** 2, an aluminum 
sulfate (aluminum2(S04) 3) generates. 
[0013] 
[Formula 2] 

Ala0s + 3S0 3 — > Ala(S04>s 

[0014] In this case, generally, only the surface aluminum natural oxidation film is corroded and 
aluminum is not corroded to the aluminum layer under it (electrode wiring) so that it may be found also 
from being selected as a corrosion preventive to a sulfuric anhydride. 

[0015] Next, the pure water which does not have through dissolved oxygen ******** rare **** in water 
supply piping 26 is supplied to a chamber 10 from a pure- water source of supply, and pure water is 
sprayed on the front face of the wafer by which installation immobilization is carried out on the rotation 
support table 16 from the pure-water jet pipe 24. An aluminum sulfate is removed from on a wafer 
together with the water which dissolves an aluminum sulfate into pure water (the solubility of the 
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aluminum sulfate to water is 107.4g/100g), and flows down from a wafer front face by this processing. 
Moreover, the organic substance adhering to a wafer front face etc. is flushed at this time. And waste 
fluid is discharged out of a chamber 10 together with nitrogen gas from an effluent and an exhaust port 
28. 

[0016] After drying a wafer front face under nitrogen-gas-atmosphere mind and completing desiccation 
processing finally, continuing supplying nitrogen gas into a chamber 10, a wafer is taken out from a 
chamber 10 and a wafer is transported to a next processing room, for example, a metal membrane 
formation room, or a next etching processing room. 

[0017] Drawing 2 is drawing for explaining the process in which the metal natural oxidation film is 
removed with the application of the substrate surface washing approach concerning this invention. 
Covering formation of the metal layer 32, for example, the aluminum layer, is carried out on the front 
face of an insulating layer 30, the aluminum natural oxidation film 34 is formed in the front face of the 
aluminum layer 32, and (a) of drawing 2 shows the condition that covering formation of the insulator 
layer 36 which has a through hole 38 on the aluminum layer 32 by which the front face was covered 
with the aluminum natural oxidation film 34 is carried out. If the metal layer of a two-layer eye is 
formed in the front face of an insulator layer 36, and a through hole 38 with the condition which showed 
in (a) of this drawing 2 , since it will produce un-arranging [ which it is called increase of contact 
resistance etc. ], the part corresponding to the formation part of a through hole 38 of the aluminum 
natural oxidation film 34 is removed using the approach concerning this above-mentioned invention. 
Thereby, as shown in (b) of drawing 2 , the front face of the aluminum layer 32 which the aluminum 
natural oxidation film is removed by the pars basilaris ossis occipitalis of the through hole 38 of an 
insulator layer 36, and adhesion of impurities, such as the organic substance, does not have in it, either is 
exposed. After changing into this condition, as shown in (c) of drawing 2 , the substrate to which the 
layer [ 1st ] aluminum layer 32 and the aluminum layer 40 of a two-layer eye were directly connected 
through the through hole 38 is obtained by forming the aluminum layer 40 of a two-layer eye on an 
insulator layer 36. 

[0018] moreover, although not illustrated, in carrying out etching processing of the metal layer by which 
covering formation was carried out on the surface of the insulating substrate, for example, the aluminum 
layer The aluminum natural oxidation film formed in the front face of the part which is not covered with 
the resist film of the aluminum layer covered with the resist film of a necessary pattern What is 
necessary is to etch the part which is not covered with the resist film of an aluminum layer after 
removing using the approach concerning this above-mentioned invention, and just to make the resist 
film exfoliate from on an aluminum layer after etching. Thus, after removing the natural oxidation film, 
by carrying out etching processing of the aluminum layer, etching processing can be carried out to 
homogeneity. Moreover, after exfoliating the resist film from on an aluminum layer, the aluminum 
natural oxidation film which remains into the part covered with the resist film of the front face of an 
aluminum layer is removed using the approach of starting this invention again. Some flow charts of the 
device production process which used the approach concerning this invention for drawing 3 are shown. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view showing one example of the configuration of the washing 
station used for enforcing the substrate surface washing approach concerning this invention. 
[Drawing 2] some substrates for explaining the example of application of the substrate surface washing 
approach concerning this invention — it is an enlarged vertical longitudinal sectional view. 
[Drawing 3] It is the flow chart which shows some procedures of the device production process using 
the substrate surface washing approach concerning this invention. 
[Description of Notations] 
10 Chamber 

1 6 Rotation Support Table 

18 Steamy Feeder of Sulfuric Anhydride 

22 Nitrogen Gas Piping 

24 Pure-Water Jet Pipe 
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[Drawing 1] 
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